[Effects of ischemia and revascularization on the epithelium of the small intestine: study on swine].
Ischaemia of the small intestine leads to the destruction of the intestinal mucosa. The capacity of the epithelium to regenerate is proportional to the duration of revascularization. The aim of this work was to analyze the kinetic aspects of intestinal epithelial regeneration after destruction due to prolonged ischaemia. This study was conducted in 44 animals (swine) after development of an ischaemia-revascularization protocol of a jejunal loop and bipolar secondary cutaneous exteriorization. After a first series with ischaemia times of 1, 2, 3 and 4 hours, the 4 hour period of ischaemia was chosen for further analysis of the regeneration kinetics over a period of 21 days since it leads to regular and total destruction of the epithelium compatible with regeneration. This analysis included (1) a histological examination (semi-thin slices), (2) immunofluorescent detection of intestinal brush border proteins on frozen slices (villin, saccharase-isomaltase, aminopeptidase N, dipeptidylpeptidase-IV) and mucines, (3) measurement of specific intestinal hydrolase activities (saccharase, aminopeptidase N, dipeptidylpeptidase-IV and alkaline phosphatase) in enriched brush border fractions, and (4) an analysis of variations in intestinal flora. After the 4 hour ischaemia, total destruction of the epithelium with disappearance of the villin and intestinal hydrolases and disorganization of the mucosa invaded by mucosal lacks was observed. Epithelial regeneration was rapid and two days later the histological aspect of the mucosa showed apical expression (still discontinuous), villin and intestinal hydrolase activity. Luminal apical expression of the markers became continuous on day 4, demonstrating the total recovery of the intestinal barrier as confirmed by stable microbial flora. Mucine expression also returned to normal. This regeneration was however incomplete since the mucosa was seen to be flat, without villosities. Immunofluorescence showed the weak intensity of brush border activity and the very low specific activity of hydrolase. Values were below normal and did not start to rise again until day 21. If serum levels and associated brush border markers could be measured and were significant, they could be specific markers of regeneration in double stomy ischaemic-revascularized intestine and thus eliminate the need for early second look laparotomy.